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The MAILING DATE of this communication appears on the cover sheet with the correspondence address « 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to communication(s) filed on 

2a)Q This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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4) ^ Claim(s) 1-21 is/are pending in the application. 
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5) D Claim(s) is/are allowed. 

6) ^ Claim(s) 1-21 is/are rejected. 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

This application has been filed with formal drawings which are accepted to the 
examiner. 

Claims 1-21 are presented for examination. 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 , 2, 6, 8, 1 1-16 are rejected under 35 U.S.C. 102(b) as being anticipated 
byTollesetaL'6,220.942. 

With reference to Figures 4, 5, and 7, Tolles discloses the claimed invention. 
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FIG. 4 show* a preferred embodiment of d platen 41 of the 
invention. The platen 41 comprises a patterned surface 
whereon a polishing pod may be disposed. GcixraJly T the 
paiternod surface ha* features formed thereto deQnLug a 
raised area and a receved area. In the crribodimcoi shown in 
FIG. 4, the raised area consists of a plurality of protrusion* 
60 while tbc recessed area is a plurality of intersecting 
grooves 62 defined by the protrusions 60. More specifically, 
the rcLiiisoJ area consist of two parallel sets of equally 
spaced orthogonally intersecting grooves 62 m a checker* 
hoard pattern. Each groove 62 1 ra verses the upper surface of 
the platen 41 from one perimeter to the another. Thus, the 
grooves 62 arc not contained, or btoeked* at either cod. 
However, the present invention also contemplates an 
embodiment having blocked grooves. 

The rafecd area of the platen 41 , or protrusions 60, defines 
a pad mounting surface. Preferably, the protrusions 60 
cooperate to provide a substantially planar mounting surface 
64 along a common plane A for supporting a polishing pad 
44 as shown in FIG. 5. The pad 44 is attached using a 
commercially available ptrwore sensitive adhesive (PSA). 
Thus, the present invention eliminates the bottom pad of 
prior art as discussed with reference to FIG. 1. Further, the 
necessary pad compliance, previously achieved by using o 
bottom pad, is now provided by (he cooperation of the 
recessed and raised arc as, or grooves 62 artd protrusion* 60, 
respectively. The protrusions 60 ensure sufficient rigidity (or 
stiffness) while the grooves 62 allow Ibc proper proportion 
of pad compliance to accommodate a substrate's varying 
topography. 

As noted above, the gr>Xiv<$ 62 ate preferably open at 
some point along their length to prevent vacuum adherence 
of the pad to the surface. Thus the grooves 62 provide 
pathways between the platen 41 and the pad 44 which vent 
to the environment of the platen 41 as shown la FIG. 3. Such 
a construction anticipates tbc use of perforated pads such as 
those available from Rodel. The perforations in iho pod 
allow fluid flow therethrough. Where the grooves 62 we 
isolated from the environment, such as where the grooves 62 
comprise concentric circles enclosed at tbc top by a perfo- 
rated pad, a partial vacuum condition may be created In the 
groove* 62 a* a substrate is- urged against the pad. In such a 
case, t be substrate remains chucked to the pad after the 
polishing cycle making it difficult to remove. By construct* 
ing the grooves 62 as shown in FIGS. 4 and 5, the grooves 
62 remain at equal pressure to the ambient environment 
allowing easy dectouckiag of the substrate. Where a concen- 
tric pattern is tfcsiied, a vent channel or channels extending 
to the perimeter of the platen 41 can be provided to eliminate 
adhesiua between the substrate aod platen 41, Such an 
embodiment is shown in FIG. 6 and described in detail 
below. 

Preferably, the protrusions 60 and the grooves 62 shown 
in FIGS. 4 and 5 are defined by macbinrng away a portion 
of dm upper surface of the platen 41 which comprises a 
metal such as aluminum. However, the present invention 
also contemplates alternative embodiments. For example, 
the plurality of protrusions 60 may be consuueted separately 
from the platen 41. The protrusions 60 may then be secured 
to the platen 41 surface by convealional methods such as 
brazing Of welding. In another alternative, the phm 41 may 
comprise two separable plates with a lower plate secured to 
the motor 46 (shown in FIG. J) and an upper plate com- 
prising the patterned surface for mounting the pad 44. Tbc 
plates may be permanently coupled by such methods as 
welding, or they may be detach&bly coupled by temporary 
fasteners or damps* The latter embodiment provides a 
versatile platen assembly having an exchangeable mounting 
surface. 
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Tbc dimensions of the patterned surface may be varied to 
achieve the desired proportions of compliance and rigidity. 
In general, the mounting surface 64 makes up to between 
about 20 to 95% of the total upper surface area but may be 

5 varied according la the pad thickness and modulus m wtdJ 
a* tbc applied tw lushing pressure. In a specific embodiment 
shown in FIG. 4 ha vies a diameter of about twenty (20) 
inches* tbc groove depth is about 0250 inches and the 
groove width is about 0.062 inches. Thus, the total surface 

JQ area of the mounting area 64 is preferably about 2U-ft5« < 5> of 
the total area of the pktcQ, Tbc diameter of the piatcD 41 
may bo varied to accommodate any substrata stza such as 
100 mm. 200 mm or 300 mm substrates. Asa result, relative 
sizes of the groove* *nd protrusions will vary accordingly. 

15 It is to be orjdccsiood tow the present invention allows for 
virtually limitless design variations. FIG. 4 and 5 show only 
one possible embodiment according to the invention. 
Another embodiment is shown in FIG. 6. In general, the 
embodiment of FIG. 6 provides a raised area and recessed 

w area of the platen 41. Specifically, the platen 41 comprises 
a plurality of "broken" concentric grooves 65 intersected by 
radial grooves 66. The radial grooves 66 originate at a 
central hub 67 thereby communicating all of the features of 
the recessed area. The embodiments described above are 

a merely illustrative and a person drilled in the art will 
recognize other enfcodimems within the scope of tbe present 
invention. 

In addition to patterning the upper surface of the platen, 
a patterned mat, lioer or other coating could be applied to or 

30 disposed over * typical platen ** shown in FIGS. 7 and 8. A 
hard rubber-like coating could be molded ot otherwise 
formed to provide one of the patterned surfaces described 
Above. Thus, FIG. 7 shows a patterned mat 100 deposed oa 
a platen 102 and having a polishing pad 103 disposed on an 

3S upper patterned mounting surface 104. In the specific 
embodiment shown, the patterned mat 100 has a surface 
profile simil&r to thai of tbe platen 41 shown in FIG. 4 and 
described above, however, any pattern may be used to 
advantage. In such an embodiment tbe platen 102 prefer- 

0 ably comprises an untcxtured mourning surface (ns shown in 
FIG. 7) for securing the patterned mat 100 thereto but may 
also comprise a patterned surface to cooperate with the 
patterned mat 100 m providing additional flexibility and 
compliance. The polishing pad 105, patterned mat 100, and 

45 platen 102 are secured to one another by any codveoiiooal 
methods such as by an adhesive, 

FIG. 8 is a partial cross sectional view of on akernative 
embodiment comprising a coating 110 disposed on a pot* 
tented platen 112. The particular surface profile of tbc platen 

50 112 shown in FIG. 5 is similar to that of the platen 41 shown 
in FIG. 4 but it is to be understood that any pattern may be 
used to advantage, such as those shown in FIGS. 4-7. The 
coating 110 may be secured to the platen 112 by coovco- 
tktfuL me mods such as by an adhesive, A polishing pod (not 

55 shown) may then be secured to the upper mounting surface 
114 defined by the coating 110 and platen 112. 

The material used for the patterned mat 100 and coating 
110 is preferably determined according to tbe material of tbe 
platen. In general, the patterned mat 100 and coating 110 

go comprise a material more compliant than the platen. For 
example, where the platen is nude of a metal, such as 
aluminum or stainless Steel, the patterned mat 100 and 
coaling 110 may comprise an elastomer such as rubber. 
Other materials winch are known and unknown could be 

b3 used to advantage. 

h is to be undett&xjd that terra* such as top, bottom, 
below, above, backside and the bkc are relative terms and 
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4. Claims 18-20 are rejected under 35 U.S.C. 102(b) as being anticipated by Tolles 
et 31/6,217,426. 

With reference to Figures 4, 5, 7, 9, and 11, Tolles discloses the claimed invention. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3-5, 7, 9-10, 17, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tolles et al.'942 in view of Wang'6,666,751 and Tolles et al/426. 
Tolles et al/942 has been discussed above, but does not disclose that both surfaces of 
the sub-polishing pad are undulating. 

With reference to Figure 10, Wang discloses that the sub-polishing pad 95 having 
undulating interfacing surface 101 with the polishing platen 88. The advantage is to 
significantly enhance the polishing uniformity of the CMP process and substantially 
reduces any edge effects. 
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Thus, it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the sub-polishing pad of Tolles with platen 
interfacing surface having undulating surface as taught by Wang in order to significantly 
enhance the polishing uniformity of the CMP process and substantially reduces any 
edge effects. , 

Regarding to claim 5, 10, 21 , it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have utilized fixed abrasive , since it had 
been held to be within the general skill of a worker in the art to select a known material 
on the basis of it suitability for the intended use as a matter of obvious design choice. 
Regarding to claims 3, 9, 13, 16, it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to have modified the undulating surface of 
Tolles'942 with different groove configuration as taught by Tolles'426 in order to 
significantly enhance the polishing uniformity. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Nakata et al/989, Breivogel et al/910, Yamamoto'317, Yu'699, 
Tolles et al/825 all disclose polishing pad with with undulating surface. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George Nguyen whose telephone number is 703-308- 
0163. The examiner can normally be reached on Monday-Friday/630AM-300PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Hail can be reached on 703-308-2687. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

George Nguyen 
Primary Examiner 
Art Unit 3723 

GN - September 15, 2004 



